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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1, 2, 4, 6 - 12, 15 and 16 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Gaillard, US 6,531,398. 

Regarding claim 1, Gaillard teaches a method comprising: 

• depositing on a surface of a substrate a layer formed of a material comprising 
carbon, hydrogen and at least one element selected from the group consisting of 
Si, Ge, B, Sn, Fe and Ti, especially silicon in column 4, lines 23 - 38; and 

• annealing said layer in an environment comprising hydrogen thereby forming 
an annealed layer in between column 4, lines 66 and column 5, line 2. 
Regarding claim 2, Gaillard teaches the material further comprises oxygen in 

column 4, lines 30 - 37. 

Regarding claim 2, Gaillard teaches deposition by PECVD in column 3, line 47. 

Regarding claims 6-8, Gaillard teaches the material comprises carbon in an 
amount of about 0.5 to 95 atomic %, hydrogen in an amount of about 0.5 to 50 atomic 
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%, Si in an amount of about 0.5 to 95 atomic %, and 0 in an amount of about 0.5 to 70 
atomic % since the material deposited from the organosiloxanes and annealed in 
hydrogen will inherently have compositions of C, H, Si and O within these ranges. 

Regarding claim 9, Gaillard teaches annealing environment contains hydrogen in 
an amount of about 0.1 to 100 % in between column 4, lines 66 and column 5, line 2. 

Regarding claims 10-12, Gaillard teaches annealing is performed at a 
temperature of about 350°C to 500°C and for a duration of about 1 min to 100 min in 
column 5, lines 6-12. 

3. Claims 21 - 23 are rejected under 35 U.S.C. 102(b) as being anticipated by Li, 
6,579,630. 

Regarding these claims, Li teaches a structure comprising plurality of layers, at 
least one layer being formed of a material comprising carbon, deuterium, Si, O and 
hydrogen with reference to Fig. 2 in column 4, lines 54 - 63, column 8, lines 23 - 30 
and in column 10, lines 45 - 56. 

4. Claims 21 - 23 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Khanarian, US 2003/0008244. 

Regarding these claims, Khanarian teaches a structure comprising plurality of 
layers, at least one layer being formed of a material comprising carbon, deuterium, Si, 
O and hydrogen in paragraphs 27 and 77. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

7. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

8. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gaillard, 
US 6,531,398 in view of Angelopoulos, US 6,514,667. 

Gaillard teaches a PECVD process but fails to teach performing the process in a 
parallel plate reactor with substrate sitting on an electrode. 
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Angelopoulos teaches a PECVD process for forming a Si:C:H:0 material layer 
wherein the PECVD process is performed in a parallel plate reactor wherein the 
substrate is placed on an electrode in column 8, lines 50 - 55 for the benefit of tuning 
the properties of the film by the deposition process in column 5, lines 50 - 55. 

Therefore, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to modify Gaillard and perform the PECVD process in a parallel 
plate reactor wherein the substrate is placed on an electrode for the benefit of tuning the 
properties of the film by the deposition process as taught by Angelopoulos in column 5, 
lines 50 - 55. 

9. Claims 13 - 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gaillard, US 6,531,398 in view of Angelopoulos, US 6,514,667. 

Regarding claims 13 and 14, Gaillard teaches a load wafer processing system 
with reference to Fig. 1 wherein he teaches that various processes can be performed in 
either one chamber or can be performed in separate chambers. He, however, fails to 
teach deposition and annealing performed in the same chamber or in two different 
chambers. 

However, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to modify Gaillard and perform deposition and annealing either in 
the same chamber or in two different chambers depending on the set up of the wafer 
processing system since all four chambers are available for the wafer processing in a 
single system. 
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Regarding claims 15 and 16, Gaillard teaches annealing in hydrogen, but fails to 
teach the hydrogen content of the annealed layer between 10 to 50 atomic %. 

However, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to optimize the annealing conditions and adjust the hydrogen 
concentration within 10 to 50 atomic % so that the dielectric constant of the material is 
suitably adjusted. 

10. Claim 19 ise rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gaillard, US 6,531 ,398 in view of Ramkumar, US 6,436,799. 

Gaillard teaches hydrogen annealing, but fails to teach annealing in deuterium so 
that the annealed layer comprises at least one of hydrogen or deuterium in a 
concentration which is greater at an interface with said substrate than at other portions 
of the layer. 

Ramkumar teaches that hydrogen annealing is used to passivate the dangling 
bonds that are present in the silicon/silicon oxide interface in column 1, lines 8-15 and 
annealing in deuterium is even better due to the formation of stronger deuterium - 
silicon bonds at the interface compared to that of the hdrogen - silicon bonds in column 
1, lines 32-35. 

Therefore, it would have been obvious to one with ordinary skill in the art at the 
time of the invention to modify Gaillard and anneal the layer in deuterium for the benefit 
of forming stronger deuterium - silicon bonds and as taught by Ramkumar when the 
layer is formed on a substrate it will passivate the dangling bonds at the interface 
compared to that of the hdrogen - silicon bonds and therefore the concentration of the 
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hydrogen and/or deuterium will be greater at the interface as taught by Ramkumar in 
column 1, lines 32-35. 

Allowable Subject Matter 

11. Claim 20 is allowed. 

12. Claim 3 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

1 3. The following is a statement of reasons for the indication of allowable subject 
matter: Claims 3 and 20 recite, inter alia, a method comprising depositing on 

a surface of a substrate a layer formed of a material comprising carbon, deuterium and 
at least one element selected from the group consisting of Si, Ge, B, Sn, Fe and Ti; and 
annealing said layer in an environment comprising at least one of hydrogen and 
deuterium, thereby forming an annealed layer. The art of record does not disclose or 
anticipate the above limitation of forming the material layer containing deuterium and 
then annealing in combination with other claim elements nor would it be obvious to 
modify the art of record so as to form a device including the above limitation. 

Conclusion 

14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Asok K. Sarkar whose telephone number is 571 272 
1970. The examiner can normally be reached on Monday - Friday (8 AM- 5 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, William B. Baumeister can be reached oh 571 272 1722. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

1 5. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Asok K. Sarkar 
October 5, 2005 



Primary Examiner 



